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(GXFDWLRQDQGGHPRJUDSK\
$UHYLHZRI:RUOG3RSXODWLRQDQG+XPDQ&DSLWDOLQWKHVW&HQWXU\

$EVWUDFW
7KLVGLVFXVVLRQSLHFHLVDQH[WHQGHGUHYLHZRIWKHZRUNRQSURMHFWLQJWKHZRUOG¶VSRSXODWLRQ
DQGKXPDQFDSLWDOE\FRXQWU\FRQGXFWHGE\WKH:LWWJHQVWHLQ&HQWUH:,&7KHSURMHFWZDV
OHGE\:ROIJDQJ/XW]DQGLWVRXWFRPHVZHUHSXEOLVKHGE\2[IRUG8QLYHUVLW\3UHVVLQDERRN
WKDWDSSHDUHGLQ8VLQJVWDWLVWLFVIURPWKHERRNDQGHOVHZKHUHWKLVDUWLFOHVWDUWVZLWKDQ
RYHUYLHZRIWKHGHYHORSPHQWRIHGXFDWLRQDODWWDLQPHQW7KHUROHWKDWHGXFDWLRQSOD\VLQWKH
:,&PRGHOLVLGHQWLILHG'HILQLWLRQVRI³PXOWLGLPHQVLRQDO´³PXOWLVWDWH´DQG³PLFUR
VLPXODWLRQ´DUHRIIHUHGDQGDUHXVHGWRFKDUDFWHULVHWKHPRGHO$WKXPEQDLOVNHWFKRIWKH
PDLQPHWKRGVXVHGLQWKHSURMHFWLRQVLVJLYHQ7KHILQDOVHFWLRQVHWVRXWDSRVVLEOHDJHQGDIRU
WKHIXWXUHGHYHORSPHQWRIWKH:,&PRGHO7KLVUHYLHZLVLQWHQGHGWRKHOSUHDGHUVWDFNOH
WKHPRUHWKDQSDJHVRIDUJXPHQWDQGDQDO\VLVLQWKHERRNZKLFKUHSUHVHQWVDPDMRU
FRQWULEXWLRQWRGHPRJUDSKLFUHVHDUFKLQWKHVWFHQWXU\
 
 ?

,QWURGXFWLRQ
7KLVDUWLFOHLVDGLVFXVVLRQRIWKHUROHRIHGXFDWLRQLQGHPRJUDSK\DQGIRFXVHVVSHFLILFDOO\
RQHIIRUWVE\:ROIJDQJ/XW]DQGKLVWHDPWRDGGHGXFDWLRQDVDIRXUWKGLPHQVLRQWR
GHPRJUDSKLFSURMHFWLRQPRGHOVDIWHUSODFHDJHDQGVH[,QWKLVSLHFH,UHYLHZDYHU\
LPSRUWDQWSXEOLFDWLRQSURGXFHGE\WKH:LWWJHQVWHLQ&HQWUH:RUOG3RSXODWLRQDQG+XPDQ
&DSLWDOLQWKHVW&HQWXU\/XW]HWDOD/XW]DQGKLVFROOHDJXHVHVWLPDWHGWKH
HGXFDWLRQDOFRPSRVLWLRQRIWKHSRSXODWLRQIRUFRXQWULHVDFURVVWKHJOREHDQGOLQNHGWKHLU
ILQGLQJVWRWZRGULYHUVRISRSXODWLRQFKDQJHQDPHO\IHUWLOLW\DQGPRUWDOLW\,WKDVEHHQ
VKRZQWKDWIHUWLOLW\OHYHOVDUHKLJKHVWDPRQJZRPHQZLWKWKHORZHVWHGXFDWLRQDOOHYHOVDQG
GHFUHDVHV\VWHPDWLFDOO\ZLWKLQFUHDVLQJHGXFDWLRQDODWWDLQPHQW%DVWHQHWDO)XFKVDQG
*RXMRQ7KLVSKHQRPHQRQLVHPEHGGHGLQGHPRJUDSKLFWUDQVLWLRQWKHRU\&DOGZHOO
DQGLQWKHRULHVRIWKHUROHRIKXPDQFDSLWDOLQHFRQRPLFGHYHORSPHQW%HFNHU
%HFNHUHWDO:KHQWKLVUHODWLRQVKLSLVLQFOXGHGLQSRSXODWLRQPRGHOVIRUFRXQWULHVRI
WKHZRUOGWKHSURMHFWHGSRSXODWLRQQXPEHUVDUHIRXQGWREHORZHUWKDQWKH\DUHLQWKH
HTXLYDOHQWIRUHFDVWVFDUULHGRXWE\WKH817KHUHLVDOVRHYLGHQFHWKDWHGXFDWLRQDIIHFWV
PRUWDOLW\$VSHRSOHZKRDUHEHWWHUHGXFDWHGWHQGWROLYHORQJHUDQGZLWKOHVVGLVDELOLW\WKDQ
WKHLUORZHUHGXFDWHGFRXQWHUSDUWVWKHSRSXODWLRQVRIFRXQWULHVZLWKUHODWLYHO\KLJK
HGXFDWLRQDOOHYHOVDUHOLNHO\WRH[SHULHQFHDGGLWLRQDOSRSXODWLRQDJHLQJ7KLVWUHQGLVDOUHDG\
EHLQJREVHUYHGLQFRXQWULHVZLWKKLJKO\HGXFDWHGSRSXODWLRQV
,Q/XW]HWDODSURMHFWLRQVZHUHOLQNHGWRVFHQDULRV6KDUHG6RFLRHFRQRPLF
3DWKZD\VRU663VXVHGE\FOLPDWHFKDQJHUHVHDUFKHUVLQRUGHUWRDVVHVVWKHLPSDFWRIIXWXUH
SRSXODWLRQVRQJUHHQKRXVHJDVHPLVVLRQVDQGWKHLPSDFWRIFOLPDWHFKDQJHRQWKHZHOIDUHRI
DIIHFWHGSRSXODWLRQV5HFHQWO\WKH/XW]WHDPKDVFDUULHGRXWQHZZRUOGVFHQDULRSURMHFWLRQV
LQZKLFKWKH\KDYHDOLJQHGWKHLUDVVXPSWLRQVDVGLUHFWO\DVSRVVLEOHZLWKWKH8QLWHG1DWLRQ¶V
6XVWDLQDEOH'HYHORSPHQW*RDOVWKDWDUHOLNHO\WRDIIHFWWKHGHPRJUDSKLF
 ?

FRPSRQHQWVRIFKDQJH$EHOHWDO7KHVHSURMHFWLRQVKDYHDPHVVDJHIRULQWHUQDWLRQDO
DQGQDWLRQDOSROLF\PDNHUVQDPHO\WKDWLI\RXDFKLHYHWKHVHJRDOVWKHQWKHZRUOG
SRSXODWLRQLVOLNHO\WRJURZPRUHVORZO\WKDQZDVIRUHFDVWHGLQWKHPHGLXPVFHQDULRRIWKH
/XW]HWDODSURMHFWLRQVRULQWKH:RUOG3RSXODWLRQ3URVSHFWVRIWKH8QLWHG1DWLRQV
81D81E
7KHILQDOFRPSRQHQWRIGHPRJUDSKLFFKDQJHWKDWKDVEHHQVKRZQWREHLQIOXHQFHGE\
HGXFDWLRQLVPLJUDWLRQ$V\VWHPDWLFJUDGLHQWRILQFUHDVLQJPLJUDWLRQDFWLYLW\ZLWKLQFUHDVLQJ
HGXFDWLRQDODWWDLQPHQWKDVEHHQHVWDEOLVKHGIRULQWHUQDOPLJUDWLRQE\%HUQDUGDQG%HOO
%pODQJHUHWDOLQFOXGHGHGXFDWLRQDQGLQWHUQDWLRQDOPLJUDWLRQLQD
PLFURVLPXODWLRQPRGHOWKDWLVXQGHUGHYHORSPHQWIRUSURMHFWLQJWKHSRSXODWLRQVRI&DQDGD
WKH(XURSHDQ8QLRQ(8DQGWKH86$+RZHYHUWKHLQIOXHQFHRIHGXFDWLRQKDVQRW\HW
EHHQIXOO\LQFRUSRUDWHGLQWRWKHPLJUDWLRQFRPSRQHQWRISXEOLVKHGSURMHFWLRQV:HNQRZWKDW
WKURXJKLQWHUQDWLRQDOPLJUDWLRQWKHUHLVDWUDQVIHURIKLJKO\HGXFDWHGLQGLYLGXDOVWRKLJKO\
GHYHORSHGFRXQWULHVWKDWRIIHUDWWUDFWLYHHPSOR\PHQWRSSRUWXQLWLHV7KLVIRUPRIPLJUDWLRQ
LQFUHDVHVWKHSURGXFWLYLW\DQGLQFRPHVRIWKHPLJUDQWVDQGUHVXOWVLQDVXEVWDQWLDOIORZRI
UHPLWWDQFHVIURPKLJKHUWRORZHULQFRPHFRXQWULHV'RERWKULFKHUDQGSRRUHUVRFLHWLHV
EHQHILWIURPWKHVHJOREDOWDOHQWIORZVRULVWKHUHDQLPEDODQFH"
7KHDLPRIWKLVSDSHULVWRVKDUHWKHDXWKRU¶VXQGHUVWDQGLQJRIWKHFRQWULEXWLRQRI/XW]DQG
KLVFROOHDJXHVDWWKH:LWWJHQVWHLQ&HQWUH:,&WRWKHWRSLFRIWKHUHODWLRQVKLSEHWZHHQ
HGXFDWLRQDQGGHPRJUDSK\7KHIRFXVRIWKLVGLVFXVVLRQSLHFHLVRQWKHPDLQPRGHO
HPSOR\HGLQ:RUOG3RSXODWLRQDQG+XPDQ&DSLWDOLQWKHVW&HQWXU\ZKLFKZHUHIHUWRDV
WKH:,&PRGHO6HFWLRQRIWKHSDSHUSURYLGHVDEULHIRYHUYLHZRIHGXFDWLRQDO
GHYHORSPHQWDFURVVWKHZRUOGGUDZLQJRQVRPH:,&FRXQWU\UHVXOWV,Q6HFWLRQWKH
UROHRIHGXFDWLRQLQGHPRJUDSKLFFKDQJHLVUHYLHZHG6HFWLRQVLWXDWHVWKH:,&PRGHO
ZLWKLQDW\SRORJ\RIGHPRJUDSKLFSURMHFWLRQPRGHOV,Q6HFWLRQWKHDOPRVWLPSRVVLEOH
 ?

WDVNRIVXPPDULVLQJWKHHVVHQWLDOIHDWXUHVRIWKH:,&PRGHOLVDWWHPSWHG7KHSDSHU
FRQFOXGHVLQ6HFWLRQZLWKVXJJHVWLRQVIRUDFRQWLQXLQJUHVHDUFKDQGLPSDFWDJHQGDWREH
XQGHUWDNHQE\WKH:,&WHDP

2YHUYLHZRIHGXFDWLRQDOGHYHORSPHQWDFURVVWKHZRUOG
(GXFDWLRQDODWWDLQPHQWKDVULVHQVLJQLILFDQWO\RYHUWKHSDVW\HDUV:KLOHWKHKLJKO\
GHYHORSHGFRXQWULHVRI(XURSHDQG1RUWK$PHULFDKDGDFKLHYHGXQLYHUVDOOLWHUDF\E\
PDQ\FRXQWULHVLQRWKHUUHJLRQVRIWKHZRUOGKDGQRW\HWUHDFKHGWKLVOHYHO%\DQ
HVWLPDWHGRIWKHZRUOG¶VSRSXODWLRQDJHGRUROGHUZHUHOLWHUDWH:KLOHWKLVILQGLQJ
VXJJHVWVWKDWVXEVWDQWLDOSURJUHVVKDVEHHQPDGHLWDOVRPHDQVWKDWVRPHPLOOLRQSHRSOH
DUHVWLOOLOOLWHUDWH81(6&2WKHEXONRIZKRPDUHOLYLQJLQVRXWKHUQ$VLDRU6XE
6DKDUDQ$IULFD+RZHYHUOLWHUDF\UDWHVDUHPXFKKLJKHUDPRQJWKH\RXQJHUDJHG
WKDQDPRQJWKHROGHUDJHGRUROGHUSHRSOHLQWKHVHUHJLRQV7KHOLWHUDF\JDSEHWZHHQ
WKHVHDJHJURXSVKDVIRUH[DPSOHEHHQHVWLPDWHGDWLQ1RUWKHUQ$IULFDDQG:HVWHUQ
$VLDLQ6RXWKHUQ$VLDDQG6XE6DKDUDQ$IULFD81(6&27DEOH
/LWHUDF\HQDEOHVSHRSOHWRDFTXLUHVNLOOVWKDWDUHXVHIXOLQWKHHFRQRP\DQGWRUHFHLYHDQG
XQGHUVWDQGPHVVDJHVDLPHGDWLPSURYLQJWKHLUKHDOWKDQGZHOOEHLQJHJPHVVDJHVDERXW
YDFFLQDWLRQDJDLQVWGDQJHURXVLQIHFWLRQV/LWHUDF\LQDSRSXODWLRQFDQDOVRKHOSJRYHUQPHQWV
JDWKHULQIRUPDWLRQWKDWFDQEHXVHGLQSUHSDULQJVRFLDODQGSK\VLFDOSODQV)DFHWRIDFH
LQWHUYLHZV±ZKLFKDUHODERXULQWHQVLYHDQGDUHWKHUHIRUHH[SHQVLYH±FDQEHUHSODFHGE\
SDSHUTXHVWLRQQDLUHVWKDWUHVSRQGHQWVFDQVHOIFRPSOHWH:LWKIXUWKHUWHFKQLFDOHGXFDWLRQDQG
WKHVSUHDGRILQWHUQHWFRQQHFWHGGHYLFHVWKHWDVNRIGLJLWLVLQJVXUYH\RUFHQVXV
TXHVWLRQQDLUHVRUWD[UHWXUQVFDQEHGHOHJDWHGWRUHVSRQGHQWVRUKRXVHKROGHUV5HHV
/XW]KDVULJKWO\DUJXHGWKDWOLWHUDF\DQGXQLYHUVDOSULPDU\VFKRROLQJZLOOQRWSURYLGH
FRXQWULHVZLWKWKHKXPDQFDSLWDOVNLOOVFRJQLWLYHDELOLWLHVQHFHVVDU\IRUVXFFHVVLQWKHVW
 ?

FHQWXU\DQGWKDWJRYHUQPHQWVVKRXOGWKHUHIRUHHQVXUHWKDWWKHLUSRSXODWLRQVKDYHXQLYHUVDO
XSSHUVHFRQGDU\TXDOLILFDWLRQVDQGHQKDQFHGDFFHVVWRSRVWVHFRQGDU\HGXFDWLRQ
%DUDNDWDQG'XUKDPKDYHDUJXHGWKDWHGXFDWLRQDODWWDLQPHQWOHYHOVDUHOLNHO\WR
FRQWLQXHWRLPSURYHLQPRVWFRXQWULHVRYHUWKHQH[W\HDUVH[FHSWZKHQFULVHVHVSHFLDOO\
FLYLOZDUVGLVUXSWDFRXQWU\¶VSURJUHVV7DEOHGLVSOD\VIRUHFDVWVRIHGXFDWLRQDODWWDLQPHQW
LQWKHZRUOGDQGLQVHYHQFRXQWULHVZLWKODUJHSRSXODWLRQVVSUHDGDFURVVWKHUDQJHRIWKH
+XPDQ'HYHORSPHQW,QGH[81'37KH:,&SURMHFWLRQV/XW]HWDO
$SSHQGL[,,%DUDNDWDQG'XUKDP*RXMRQHWDOLQGLFDWHWKDWJOREDOO\
HGXFDWLRQDOOHYHOVZLOOLPSURYHPDUNHGO\DQGFRQWLQXRXVO\RYHUWKHQH[WKDOIFHQWXU\
6SHFLILFDOO\WKHSURMHFWLRQVVKRZWKDWE\DPDMRULW\RIWKHZRUOG¶V\HDUROGVZLOO
KDYHXSSHUVHFRQGDU\RUSRVWVHFRQGDU\HGXFDWLRQDQGDPDMRULW\RI*HUPDQDQG$PHULFDQ
DGXOWVZLOOKDYHSRVWVHFRQGDU\HGXFDWLRQ,Q&KLQDMXVWRYHUKDOIRIWKHSRSXODWLRQZLOOKDYH
XSSHUVHFRQGDU\RUSRVWVHFRQGDU\HGXFDWLRQDOWKRXJKQHDUO\RIWKHSRSXODWLRQZLOO
KDYHORZHUVHFRQGDU\HGXFDWLRQRQO\,QGRQHVLDLVH[SHFWHGWRSHUIRUPHYHQEHWWHUZLWK
RIWKHSRSXODWLRQUHDFKLQJWKHXSSHUVHFRQGDU\OHYHO,QGLDZLOOKDYHVXEVWDQWLDOO\UHGXFHG
EXWQRWHOLPLQDWHGWKHVKDUHRIWKHSRSXODWLRQOHIWEHKLQGZLWKQRHGXFDWLRQDQGDPDMRULW\RI
WKHFRXQWU\¶VSRSXODWLRQZLOOKDYHXSSHUVHFRQGDU\RUSRVWVHFRQGDU\HGXFDWLRQ,Q
=LPEDEZHWKUHHTXDUWHUVRIWKHSRSXODWLRQZLOOKDYHXSSHUVHFRQGDU\RUSRVWVHFRQGDU\
HGXFDWLRQSURYLGHGWKHSHUVLVWHQWHFRQRPLFSUREOHPVK\SHULQIODWLRQKLJKXQHPSOR\PHQW
FRUUXSWLRQWKHFRXQWU\KDVH[SHULHQFHGXQGHUWKH0XJDEHUHJLPHDUHUHVROYHG
7DEOH
(GXFDWLRQDODWWDLQPHQWDQGVHOHFWHGFRXQWULHV
3RSXODWLRQDJHGE\KLJKHVWHGXFDWLRQDODWWDLQPHQW
  :RUOG *HUPDQ\ 8QLWHG6WDWHV 5XVVLDQ)HG
 (GXFDWLRQ        
 +',        ( 1RHGXFDWLRQ        
( ,QFRPSOHWHSULPDU\        
 ?

( 3ULPDU\        
( /RZHUVHFRQGDU\        
( 8SSHUVHFRQGDU\        
( 3RVWVHFRQGDU\        
 0<6          &KLQD ,QGRQHVLD ,QGLD =LPEDEZH
 (GXFDWLRQ        
 +',        ( 1RHGXFDWLRQ        
( ,QFRPSOHWHSULPDU\        
( 3ULPDU\        
( /RZHUVHFRQGDU\        
( 8SSHUVHFRQGDU\        
( 3RVWVHFRQGDU\        
 0<6        
1RWHV+', +XPDQ'HYHORSPHQW,QGH[0<6 PHDQ\HDUVRIVFKRROLQJ
6RXUFHV81'37DEOH/XW]HWDOD$SSHQGL[,,
 
 ?

:KDWKDVGULYHQWKHVHLPSURYHPHQWVLQHGXFDWLRQ"%HFNHULQDWKHRUHWLFDODQDO\VLV
RILQYHVWPHQWLQKXPDQFDSLWDOWKHVWRFNRINQRZOHGJHDQGVNLOOVDFTXLUHGWKURXJKHGXFDWLRQ
DQGWUDLQLQJVKRZHGKRZLQILUPLQYHVWPHQWLQRQWKHMREWUDLQLQJSURGXFHVORQJWHUP
EHQHILWVIRUWKHILUPDQGIRUWKHZRUNHUSURYLGHGODERXUSURGXFWLYLW\FRQWLQXHVWRULVH+LV
VXEVHTXHQWZRUNDGGHGDQDO\VLVRIWKHHIIHFWRIKXPDQFDSLWDOLQYHVWPHQWRQIHUWLOLW\DQG
HFRQRPLFJURZWK%HFNHUHWDODQGRQWKHJHQGHUGLYLVLRQRIODERXU%HFNHU
%HFNHU¶VZRUNRQWKLVWRSLFLVVXPPDULVHGLQKLVERRNRQKXPDQFDSLWDO%HFNHU
3DUHQWVLQYHVWLQWKHHGXFDWLRQRIWKHLUFKLOGUHQVRWKDWWKHFKLOGUHQ¶VIXWXUHOLIHWLPHHDUQLQJV
ZLOOEHKLJKHUDQGWKHLUOLYHVZLOOEHWWHUWKDQWKH\ZRXOGKDYHEHHQLQWKHDEVHQFHRIVXFK
LQYHVWPHQWV7KHVWDWHLQYHVWVLQHGXFDWLRQLQRUGHUWRUDLVHWKHSURGXFWLYLW\RIWKHQDWLRQDO
ZRUNIRUFHLQDFRPSHWLWLYHZRUOGHFRQRP\'LIILFXOWGHFLVLRQVPXVWEHPDGHDERXWKRZWKH
FRVWVRIHGXFDWLRQDUHGLYLGHGEHWZHHQWKHVWDWHLHWKHWD[SD\HUVWKHILUPRUJDQLVDWLRQ
DQGWKHIDPLO\:KLOHWKHVKDUHRIHGXFDWLRQDOFRVWVFDUULHGE\WKHVWDWHKDVULVHQLQPRVW
FRXQWULHVRYHUWLPHWKLVVKDUHFDQIDOOZKHQQDWLRQDODQGORFDOEXGJHWVDUHXQGHUSUHVVXUH
%XWSURGXFWLYLW\DOVRGHSHQGVRQLQYHVWPHQWLQSK\VLFDOFDSLWDODQGLQQHZWHFKQRORJLHVLQ
SDUWLFXODU7RUHDSWKHEHQHILWVRIWKHVHQHZWHFKQRORJLHVHGXFDWLRQ±HVSHFLDOO\LQVFLHQFH
WHFKQRORJ\HQJLQHHULQJDQGPDWKHPDWLFV67(0±LVYLWDO&UHVSR&XDUHVPD
FRPELQHGWKH:,&HGXFDWLRQDODWWDLQPHQWIRUHFDVWVZLWKDVVXPSWLRQVDERXWLQYHVWPHQWLQ
WHFKQRORJ\WRJHQHUDWHSURMHFWLRQVRILQFRPH*'3SHUFDSLWDXQGHUGLIIHUHQW663VFHQDULRV
IRUFRXQWULHVRIWKHZRUOG$FFRUGLQJWRWKHVHSURMHFWLRQVZRUOGLQFRPHLQSXUFKDVLQJ
SRZHUSDULW\86GROODUVSHUDQQXPFRXOGULVHIURPNLQ7KH:RUOG%DQN
WREHWZHHQNOHDVWIDYRXUDEOHVFHQDULRDQGNPRVWIDYRXUDEOHVFHQDULRLQ

7KHUROHRIHGXFDWLRQLQSRSXODWLRQFKDQJH
 ?

/XW]DQG6NLUEHNNVHWRXWWKHEDVLFUDWLRQDOHIRULQFOXGLQJHGXFDWLRQDVDYDULDEOHLQ
ZRUOGSRSXODWLRQSURMHFWLRQV(GXFDWLRQLVDQLPSRUWDQWGHWHUPLQDQWRIIHUWLOLW\DVPRUH
HGXFDWHGZRPHQWHQGWRKDYHIHZHUFKLOGUHQDQGWRKDYHWKHPODWHULQOLIHZKLOHOHVV
HGXFDWHGZRPHQWHQGWRKDYHPRUHFKLOGUHQDQGWRKDYHWKHPHDUOLHULQOLIH(GXFDWLRQLVDOVR
DQLPSRUWDQWGHWHUPLQDQWRIPRUELGLW\KHDOWKDQGPRUWDOLW\ORQJHYLW\DVPRUHHGXFDWHG
SHRSOHKDYHKLJKHUOHYHOVRIKHDOWKDQGORQJHYLW\ZKLOHOHVVHGXFDWHGSHRSOHKDYHORZHU
OHYHOVRIKHDOWKDQGORQJHYLW\)LQDOO\HGXFDWLRQLVDQLPSRUWDQWGHWHUPLQDQWRILQWHUQDWLRQDO
PLJUDWLRQDVPRUHHGXFDWHGSHRSOHPLJUDWHDWKLJKHUUDWHVDFURVVLQWHUQDWLRQDOERXQGDULHV
WKDQOHVVHGXFDWHGSHRSOH'XVWPDQQDQG*OLW](GXFDWLRQLVRIFRXUVHQRWWKHRQO\
GHWHUPLQDQWRIWKHIXWXUHDJHDQGVH[VSHFLILFFRPSRQHQWUDWHVXVHGLQGHPRJUDSKLF
SURMHFWLRQPRGHOVEXWLWLVXQGRXEWHGO\DFUXFLDOIDFWRU
7RFDSWXUHWKHHIIHFWVRXWOLQHGDERYHHGXFDWLRQDODWWDLQPHQWVKDUHVE\DJHDQGJHQGHUDUH
LQWURGXFHGLQWKH:,&PRGHODVLQGHSHQGHQWO\IRUHFDVWGHWHUPLQDQWV7KLVLVDSUHWW\
UDUHVWUDWHJ\LQGHPRJUDSKLFIRUHFDVWLQJPRGHOVLQZKLFKPRVWGULYHUVRIFKDQJHDUH
HQGRJHQRXV%DUDNDWDQG'XUKDPH[SODLQHGWKHLUUDWLRQDOHIRUSURMHFWLQJHGXFDWLRQDO
JUDGHVKDUHVLQGHSHQGHQWO\DQGGHVFULEHGWKHPHWKRGVWKH\DGRSWHG*RXMRQHWDO
SURYLGHGDGHWDLOHGH[SODQDWLRQRIWKHFRPSOH[SURFHVVRIDVVHPEOLQJDQGKDUPRQLVLQJWKH
LQWHUQDWLRQDODQGQDWLRQDOGDWDVHWVUHTXLUHGIRUHVWLPDWLQJWKHEDVHOLQHHGXFDWLRQDO
GLVWULEXWLRQV

0XOWLGLPHQVLRQDOPXOWLVWDWHRUPLFURVLPXODWLRQPRGHOV"
7RLPSOHPHQWWKHSURMHFWLRQVRIWKHSRSXODWLRQFODVVLILHGE\HGXFDWLRQDOJUDGH/XW]HWDO
DXVHGDQH[SDQGHGYHUVLRQRIWKHFRKRUWFRPSRQHQWPRGHO,QYDULRXVSDSHUVWKLV
PRGHOLVGHVFULEHGDVPXOWLGLPHQVLRQDORUDVPXOWLVWDWH7KHVHGHVFULSWLRQVDUHVRPHZKDW
YDJXHDQGWKLVIX]]LQHVVKDVSHUVLVWHGVLQFH/DQGDQG5RJHUVHGLWHG
 ? ?

0XOWLGLPHQVLRQDO0DWKHPDWLFDO'HPRJUDSK\DYROXPHWKDWIHDWXUHGDUWLFOHVZLWKDPL[WXUH
RIWKHWHUPV³PXOWLGLPHQVLRQDO´DQG³PXOWLVWDWH´LQWKHFKDSWHUWLWOHV$FODULILFDWLRQRIWKH
GLIIHUHQFHVEHWZHHQWKHVHW\SHVRIPRGHOVLVSURSRVHGKHUH
0XOWLGLPHQVLRQDOSRSXODWLRQPRGHOVLQFRUSRUDWHDYDULHW\RISRSXODWLRQDWWULEXWHVDQG
XVHWKHVHDWWULEXWHVWRLQIOXHQFHWKHFRPSRQHQWDVVXPSWLRQVDQGJHQHUDWHRXWSXWV7KXVIRU
H[DPSOHWKHDGGLWLRQRIHGXFDWLRQWRDJHDQGVH[PHDQVWKDWGLIIHUHQFHVLQIHUWLOLW\UDWHVE\
HGXFDWLRQLQIOXHQFHIXWXUHELUWKV6SHFLILFDOO\EDVHGRQVXUYH\DQGYLWDOVWDWLVWLFVHYLGHQFHLW
LVDVVXPHGWKDWLQPRVWFRXQWULHVWKHUHLVDJUDGLHQWRIIHUWLOLW\IURPKLJKWRORZDPRQJ
SHRSOHZLWKORZWRKLJKHGXFDWLRQDODWWDLQPHQWOHYHOV
0XOWLVWDWHPRGHOVFODVVLI\WKHSRSXODWLRQE\JURXSVEH\RQGDJHDQGVH[DQGFUXFLDOO\
DOORZSHRSOHWRWUDQVLWLRQEHWZHHQRQHVWDWHDQGDQRWKHU0XOWLVWDWHPRGHOVZHUHLQLWLDOO\
XVHGWRSURMHFWSRSXODWLRQIORZVEHWZHHQVXEQDWLRQDOUHJLRQV5RJHUV7KH\KDYH
VLQFHEHHQHPSOR\HGH[WHQVLYHO\LQDFDGHPLFUHVHDUFKDQGLQRIILFLDOSURMHFWLRQ
PHWKRGRORJ\7KHXVHRIWKHVHPRGHOVLQLQWHUQDWLRQDOFRQWH[WVODJJHGEHKLQGWKHLUXVHLQ
QDWLRQDORUVXEQDWLRQDOSURMHFWLRQVE\VHYHUDOGHFDGHV(VVHQWLDOO\LWZDVQRWXQWLODQHZ
PHWKRGZDVGHYHORSHGE\$EHO$EHO$EHODQG6DQGHU6DQGHUHWDO$EHO
WKDWHVWLPDWLQJFRXQWU\WRFRXQWU\IORZVIURPLQIRUPDWLRQRQPLJUDQWVWRFNV
SRSXODWLRQE\FRXQWU\RIUHVLGHQFHDQGELUWKFROOHFWHGE\WKH8QLWHG1DWLRQVEHFDPH
SRVVLEOH817KH:,&PRGHODSSOLHVPLJUDWLRQWUDQVLWLRQUDWHVIURPDVLQJOH
FRXQWU\WRWKHUHVWRIWKHZRUOGDQGYLFHYHUVD,QWHUQDWLRQDOHPLJUDWLRQIORZVE\DJHDQGVH[
DUHPXOWLSOLHGE\WKHSURSRUWLRQVRIWKHRULJLQFRXQWU\¶VSRSXODWLRQLQHDFKHGXFDWLRQDOJUDGH
7KHQHWQXPEHUVRILQWHUQDWLRQDOPLJUDQWVE\DJHDQGVH[DUHWKHQFRPSXWHGDQGPXOWLSOLHG
E\WKHSURSRUWLRQVLQHDFKHGXFDWLRQDOJUDGHIRUHDFKFRXQWU\RIGHVWLQDWLRQ,WLVWKHUHIRUH
FOHDUWKDWWKLVSURMHFWLRQPRGHOLVXQDEOHWRGHWHUPLQHZKHWKHUDFRXQWU\LVH[SHULHQFLQJD
³EUDLQJDLQ´RUD³EUDLQGUDLQ´
 ? ?

6RPHHGXFDWLRQDOSURMHFWLRQPRGHOVLQFRUSRUDWHVWDWHWRVWDWHWUDQVLWLRQV6WRQH
6WRQH/XW]HWDOH[SHULPHQWHGZLWKPRGHOVXVLQJWUDQVLWLRQUDWHVEHWZHHQ
HGXFDWLRQDOJUDGHV%XWLQWKH:,&SURMHFWLRQVIXWXUHVKDUHVRIWKHSRSXODWLRQE\
HGXFDWLRQDOJUDGHDUHXVHG*RXMRQHWDOSFODULILHGWKLVDSSURDFKDVIROORZV
³«WKH UHFRQVWUXFWLRQPRGHO WKDWZHKDYHGHYHORSHG±SUHVHQWHG LQPRUHGHWDLOV LQ
%DUDNDW DQG 'XUKDP  ± XOWLPDWHO\ UHTXLUHV QRW WUDQVLWLRQ UDWHV EHWZHHQ
DWWDLQPHQWDWWLPHWDQGWEXWWKHVKDUHVRIGLIIHUHQWDWWDLQPHQWOHYHOVDWDJHV±
±DQG±\HDUVFRQGLWLRQDORQSUHVXPHGILQDODWWDLQPHQWDWDJH±
\HDUVRUDERYH´

7KLVDSSURDFKWRSURMHFWLQJSRSXODWLRQOHYHOVUHVHPEOHVPHWKRGVXVHGWRHVWLPDWHKHDOWK\OLIH
H[SHFWDQF\WKDWDGGHGKHDOWKVWDWHSUHYDOHQFHUDWHVWRDVWDQGDUGOLIHWDEOH-DJJHUHWDO
-DJJHUHWDO
$ILQDOFDWHJRU\RISURMHFWLRQPRGHOLVWKHPLFURVLPXODWLRQPRGHOLQZKLFKWKHXQLW
PRGHOOHGLVQRWWKHJURXSRUWKHVWDWHSRSXODWLRQEXWWKHLQGLYLGXDO9DQ,PKRIIDQG3RVW
VKRZHGWKDWPDFURRUPLFURSURMHFWLRQPRGHOVFDQEHGHVLJQHGWRLPSOHPHQWWKH
VDPHSURFHVVHV7KH\GLVFXVVHGWKHDGYDQWDJHVDQGGLVDGYDQWDJHVRIHDFKRIWKHWZR
UHSUHVHQWDWLRQV,QPLFURVLPXODWLRQPRGHOVWKHLQGLYLGXDOSURILOHVFDQEHH[WHQVLYHDQGFDQ
LQFOXGHPDQ\FKDUDFWHULVWLFVWKDWLQIOXHQFHWKHFRPSRQHQWVRISRSXODWLRQFKDQJH)RU
H[DPSOH%pODQJHUHWDOKDYHSURSRVHGDQGDUHFXUUHQWO\ZRUNLQJRQDGHPRJUDSKLF
PLFURVLPXODWLRQPRGHOWKDWXVHVDYDULHW\RIVXUYH\DQGFHQVXVPLFURGDWDVHWVIRU&DQDGD
WKH(XURSHDQ8QLRQDQGWKH8QLWHG6WDWHV7KLVPRGHOZKLFKZDVGHYHORSHGDVSDUWRIDQ
(8,,$6$SURMHFWRQSRSXODWLRQDQGPLJUDWLRQ&(3$0ZLOOZKHQLPSOHPHQWHG
HQDEOHWKHSUHGLFWLRQRIFXUUHQWIHUWLOLW\PRUWDOLW\LQWHUQDOPLJUDWLRQDQGHPLJUDWLRQUDWHVE\
DJHVH[HGXFDWLRQDOJUDGHDQGRWKHUYDULDEOHVVXFKDVSODFHRIELUWKUDFHYLVLEOHPLQRULW\
JURXSLPPLJUDWLRQJHQHUDWLRQDJHDWLPPLJUDWLRQODQJXDJHDQGUHOLJLRQ7KHDLPLVQRWWR
LQFOXGHDOOVXFKYDULDEOHVLQDSUHGLFWLRQPRGHOEXWWRXVHWKRVHYDULDEOHVWKDWDSSHDUWREH
 ? ?

VLJQLILFDQWGHWHUPLQDQWV,WLVDOVRQHFHVVDU\WRSURMHFWDVPDQ\GHWHUPLQDQWVDVSRVVLEOHLQWR
WKHIXWXUHHLWKHUZLWKLQWKHPLFURVLPXODWLRQPRGHORUYLDDQH[WHUQDOPRGHO

7KH:LWWJHQVWHLQ&HQWUHPRGHODUHDGHU¶VVXPPDU\
8QGHUSLQQLQJWKH:,&PRGHOLVWKHFRQFHSWRIGHPRJUDSKLFPHWDEROLVP/XW]
/XW]DQG6NLUEHFNZKLFKLVWKHSURFHVVWKURXJKZKLFKWKHDJHLQJRIVXFFHVVLYHELUWK
FRKRUWVFKDQJHVWKHQDWXUHRIWKHSRSXODWLRQDVVXPLQJWKDWHDFKFRKRUWGLIIHUVIURPWKH
SUHYLRXVDQGWKHIROORZLQJFRKRUWV,IDQHZEXWSHUVLVWLQJWUDLWLVDFTXLUHGE\WKH\RXQJDQG
QRWE\WKHROGWKHWUDLWZLOOEHWUDQVPLWWHGXSZDUGVLQWKHDJHGLVWULEXWLRQWREHFRPHPRUH
FRPPRQRYHUWLPH(GXFDWLRQDODWWDLQPHQWLVVXFKDWUDLW,WLVDVVXPHGWKDWHGXFDWLRQLV
DFTXLUHGLQWKHHDUO\\HDUVRIOLIHRUXSWRDJHVLQWKH:,&PRGHO,QUHFHQW\HDUV
VXFFHVVLYHELUWKFRKRUWVKDYHEHHQSURJUHVVLQJIXUWKHULQWKHHGXFDWLRQDOSURFHVVWKDQWKH
SUHFHGLQJFRKRUWV7KXVHYHQLIWKHW\SLFDOHGXFDWLRQDOFDUHHUHQGVE\DJHWRWKH
PDNHXSRIWKHZKROHSRSXODWLRQZLOOFKDQJHDVQHZHUFRKRUWVUHSODFHROGHUFRKRUWVRUDJH
E\DJH7KHPDLQSURFHVVHVWKDWFRQWULEXWHWRWKHFKDQJHVLQWKHHGXFDWLRQDOFRPSRVLWLRQRI
WKHSRSXODWLRQDUHFRKRUWUHSODFHPHQWDQGHGXFDWLRQGLIIHUHQWLDOVLQIHUWLOLW\PRUWDOLW\DQG
LQWHUQDWLRQDOPLJUDWLRQZKLFKGHFOLQHLQVWUHQJWKWKURXJKWKLVVHTXHQFH
0RUWDOLW\DQGIHUWLOLW\UDWHVE\HGXFDWLRQDOJUDGHDUHHVWLPDWHGVRWKDWWKHIXWXUHQXPEHUV
DUHGHSHQGHQWRQWKLVDGGLWLRQDOYDULDEOH+RZHYHUHGXFDWLRQDOFRPSRVLWLRQDWWDLQPHQW
UDWHVE\DJHVDQGIL[HGDWDJHVLVSURMHFWHGLQGHSHQGHQWO\IRUHDFKFRXQWU\XVLQJ
DVLJPRLGDOPRGHOILWWHGWRSDVWWUHQGVRISHUFHQWDJHVLQHDFKJUDGHE\DJHDQGVH[7KLVLVD
SURMHFWLRQRIVWRFNFRPSRVLWLRQV7UDQVLWLRQVEHWZHHQHGXFDWLRQDOJUDGHVDUHLQIHUUHGIURP
SURMHFWHGVWRFNFRPSRVLWLRQDWILYH\HDULQWHUYDOVZLWKQRUHJUHVVLRQUHFRJQLVHGWUDQVLWLRQV
WRDORZHUJUDGHIURPDKLJKHUJUDGHEHFDXVHWKHHGXFDWLRQDOJUDGHLVGHILQHGDVFRPSOHWHG
HGXFDWLRQ
 ? ?

7KHPXOWLVWDWHPRGHOLVXVHGWRSURMHFWHPLJUDWLRQE\PXOWLSO\LQJWKHSRSXODWLRQVRI
FRXQWULHVE\WKHHPLJUDWLRQUDWHVIURPWKHRULJLQFRXQWULHVWRWKHGHVWLQDWLRQFRXQWULHVDQG
VXPPLQJWKHVHUDWHVRYHUDOOIORZVWRRWKHUFRXQWULHV,PPLJUDWLRQLVSURMHFWHGE\SURMHFWLQJ
HPLJUDWLRQIURPDOORWKHUFRXQWULHVWRWKHFRXQWU\LQTXHVWLRQ)RUHDFKWLPHLQWHUYDODFKHFN
LVPDGHWRHQVXUHWKDWZKHQDOOHPLJUDWLRQIORZVDUHDGGHGWRDOOLPPLJUDWLRQIORZVQHW
LQWHUQDWLRQDOPLJUDWLRQZRUOGZLGHLV]HUR,ILWLVQRW]HURWKHHPLJUDWLRQIORZVDUHDGMXVWHG
WREHHTXDOWRWKHVXPRIDOOLPPLJUDWLRQIORZV
%HFDXVHRIWKHZD\QHWPLJUDWLRQLVXVHGWRHVWLPDWHWKHHGXFDWLRQDOFRPSRVLWLRQRI
LPPLJUDWLRQIORZVLPPLJUDQWVZLOOKDYHWKHHGXFDWLRQDOFRPSRVLWLRQRIWKHGHVWLQDWLRQ
FRXQWU\7KXVWKHFKDQJLQJHGXFDWLRQDOFRPSRVLWLRQRIWKHSRSXODWLRQZLOOQRWLQIOXHQFHWKH
SURMHFWLRQRIWRWDOIORZV7KHFRUROODU\RIWKLVREVHUYDWLRQLIFRUUHFWLVWKDWWKH:LWWJHQVWHLQ
PRGHOFDQQRWVD\DQ\WKLQJDERXW³EUDLQJDLQ´LQDGYDQFHGUHFHLYLQJFRXQWULHVRU³EUDLQ
GUDLQ´LQPDQ\GHYHORSLQJDQGVHQGLQJFRXQWULHV
7KH:,&PRGHOLVGHVFULEHGLQ/XW]HWDODXVLQJSDJHVRIWH[WIROORZHG
E\SDJHVRIUHVXOWV+HUH,RIIHURQHUHDGHU¶VXQGHUVWDQGLQJRIWKHPRGHOWKURXJKRQH
ILJXUHDQGRQHWDEOH:KLOHWKHVHREVHUYDWLRQVDUHXQGRXEWHGO\KXJHVLPSOLILFDWLRQVRID
KLJKO\FRPSOH[FRQVWUXFWLRQDQGWKXVSUREDEO\FRQWDLQVRPHHUURUVWKH\PD\SURYLGHQHZ
UHDGHUVZLWKDXVHIXORYHUYLHZRIWKHPRGHO)LJXUHSUHVHQWVDIORZGLDJUDPRIWKH
:,&PRGHO2QWKHWRSOHIWKDQGVLGHLVDER[WKDWUHIHUVWRDQDO\VHVRIHGXFDWLRQDO
DWWDLQPHQWLQDOOFRXQWULHVDQGWKDWSURYLGHVWKHNQRZOHGJHWKDWLVHPSOR\HGWRHVWLPDWH
HGXFDWLRQDOJUDGHVKDUHVE\DJHDQGVH[DQGWRFRQVWUXFWDPRGHOIRUSURMHFWLQJWKRVHVKDUHV
LQWKUHHHGXFDWLRQDOGHYHORSPHQWVFHQDULRV%DUDNDWDQG'XUKDP*RXMRQHWDO
7KHSURMHFWHGVKDUHVDUHGUDZQXSRQDWHDFKILYH\HDUWLPHVWHSRIWKHGHPRJUDSKLF
SURMHFWLRQPRGHODQGDUHDSSOLHGWRWKHHQGSRSXODWLRQVRIFRXQWULHV%HORZWKHHGXFDWLRQ
ER[LVDER[WKDWUHIHUVWRWKHDQDO\VHVRIOHYHOVWUHQGVDQGH[SODQDWRU\IDFWRUVIRUWKH
 ? ?

GHPRJUDSKLFFRPSRQHQWV%DVWHQHWDO)XFKVDQG*RXMRQ&DVHOOLHWDO
*DUEHURDQG3DPXN6DQGHUHWDO.&HWDO7KHVHDQDO\VHVSURGXFH
EDVHOLQHHVWLPDWHVRIIHUWLOLW\PRUWDOLW\DQGHPLJUDWLRQUDWHVE\DJHVH[DQGHGXFDWLRQ7KH
DXWKRUVSURGXFHGDVVXPSWLRQVIRUWKHFRPSRQHQWUDWHVIRUWKHPHGLXPVFHQDULR663RIWKH
SURMHFWLRQVDQGIRUIRXURWKHU663VFHQDULRV7KHER[HVRQWKHULJKWVLGHRI)LJXUHVKRZ
WKHSURGXFWVRISRSXODWLRQVPXOWLSOLHGE\WKHFRPSRQHQWUDWHV±QDPHO\ELUWKVVXUYLYRUV
LPPLJUDQWVDQGHPLJUDQWV±ZKLFKFXPXODWHWRWKHHQGSRSXODWLRQLQHDFKILYH\HDULQWHUYDO
7KHUHVXOWVRIWKHSURMHFWLRQVIRUHDFKFRXQWU\DUHRUJDQLVHGLQWRDQHOHJDQWWZRSDJHVSUHDG
7KHILUVWSDJHVKRZVLQGLFDWRUWDEOHVIRUWKHPHGLXPVFHQDULRSRSXODWLRQVDQGHGXFDWLRQ
VKDUHVDQGJUDSKVIRUSRSXODWLRQVL]HVE\HGXFDWLRQVFHQDULRDQGSRSXODWLRQS\UDPLGV7KH
VHFRQGSDJHSUHVHQWVILYHWDEOHVRISRSXODWLRQVDQGDVVRFLDWHGLQGLFDWRUVIRU663VFHQDULRV
WKDWDUHDOVRJUDSKHGSOXVWKUHHWDEOHVRILQGLFDWRUVVXPPDULVLQJFRPSRQHQWDVVXPSWLRQVE\
663VDQGDWDEOHRIDJHLQJLQGLFDWRUVGLVFXVVHGLQ6FKHUERYHWDO7DEOHSURYLGHV
PRUHGHWDLOVRQWKH:,&PRGHO7KHWRSSDQHOGHVFULEHVWKHYDULDEOHVDQGWKHFDWHJRULHV
XVHGWRGHVFULEHWKHFRXQWU\SRSXODWLRQV7KHPLGGOHSDQHOSURYLGHVQRWHVRQWKHGDWDDQG
PHWKRGVXVHGWRSUHSDUHWKHEDVHOLQHSRSXODWLRQDQGFRPSRQHQWV7KHWKLUGSDQHO
VXPPDULVHVWKHDVVXPSWLRQVPDGHIRUWKHFRPSRQHQWUDWHVDQGIRUWKHGHYHORSPHQWRI663
VFHQDULRV

 ? ?


)LJXUH
7KHVWUXFWXUHRIWKH:,&PRGHORISRSXODWLRQDQGKXPDQFDSLWDO
$XWKRU·VLQWHUSUHWDWLRQ
 
 ? ?

7DEOH
6XPPDU\RIWKH:,&SRSXODWLRQDQGKXPDQFDSLWDOSURMHFWLRQPRGHO
'LPHQVLRQ &DWHJRULHV 'RFXPHQWDWLRQ	VRXUFHV
&RXQWU\ FRXQWULHVSOXVFRXQWULHVIRUZKLFKWKH
HGXFDWLRQDOJUDGHGLVWULEXWLRQZDVLQIHUUHGIURP
VLPLODUFRXQWULHVFRXQWULHVZLWKSRSXODWLRQV
!
.&HWDO
S
$JH \HDUDJHVWR 81SRSXODWLRQ
HVWLPDWHV
6H[ PDOHIHPDOH 81SRSXODWLRQ
HVWLPDWHV
(GXFDWLRQ ( QRHGXFDWLRQ( LQFRPSOHWHSULPDU\
( SULPDU\( ORZHUVHFRQGDU\( XSSHU
VHFRQGDU\( SRVWVHFRQGDU\
%DUDNDWDQG'XUKDP

*RXMRQHWDO
&RPSRQHQW %DVHOLQHHVWLPDWHVGDWDDQGPHWKRGV 'RFXPHQWDWLRQ
3RSXODWLRQ
VWRFN
0XOWLSO\LQJSRSXODWLRQE\SURMHFWHGVKDUHVE\
HGXFDWLRQJUDGH
.&HWDO
(GXFDWLRQ 0DLQO\FHQVXVGDWDIURP,3806(85267$7
&(/$'(162V81(6&2
VWDQGDUGLVHG	DGMXVWHG
%DUDNDWDQG'XUKDP

*RXMRQHWDO
.&HWDO
)HUWLOLW\ $JHVSHFLILFDQGWRWDOIHUWLOLW\UDWHVHULHVDUH
DVVHPEOHGIRUORZDQGKLJKIHUWLOLW\FRXQWULHV
EHORZDQGDERYHD7)55DWHUDWLRVDUH
FRPSXWHGIRUHGXFDWLRQDOJUDGHV
%DVWHQHWDO
)XFKVDQG*RXMRQ

.&HWDO
0RUWDOLW\ 'HWDLOHGDQDO\VLVRIOLIHH[SHFWDQF\WUHQGVLQ
ORZDQGKLJKPRUWDOLW\FRXQWULHV(GXFDWLRQ
VSHFLILFOLIHWDEOHVDUHGHYHORSHG
&DVHOOLHWDO
*DUEHURDQG3DPXN

.&HWDO
,QWHUQDWLRQDO
PLJUDWLRQ
2ULJLQWRGHVWLQDWLRQFRXQWU\IORZVDUHHVWLPDWHG
IURP81FRPSLOHGFHQVXVWDEOHVRISRSXODWLRQ
E\FRXQWU\RIUHVLGHQFHDQGFRXQWU\RIELUWK$JH
LVHVWLPDWHGE\DSSO\LQJPRGHOPLJUDWLRQ
VFKHGXOHV$JJUHJDWHGWRRULJLQFRXQWU\WRUHVWRI
ZRUOGIORZVDQGHPLJUDWLRQUDWHVDUHFRPSXWHG
$EHO
$EHODQG6DQGHU

6DQGHUHWDO
.&HWDO

 
 ? ?

7DEOH
&RQWLQXHG
&RPSRQHQW $VVXPSWLRQVPHGLXP 'RFXPHQWDWLRQ
(GXFDWLRQ $JHVSHFLILFHGXFDWLRQDOJUDGHVKDUHVDUHPRYHG
IRUZDUGDVVXFFHVVLYHELUWKFRKRUWVWUDQVLWLRQWR
ROGHUDJHVZLWKDQ6VKDSHGPRGHOIRUSURMHFWLQJ
FKDQJHVLQVKDUHV
%DUDNDWDQG'XUKDP

*RXMRQHWDO
.&HWDO
)HUWLOLW\UDWHV 7)5VDUHSURMHFWHGXVLQJDFRPELQDWLRQRIWLPH
VHULHVPRGHOVPHWDH[SHUWYLHZVDQGUHVSRQVHV
WRDQRQOLQHVXUYH\E\H[SHUWV
%DVWHQHWDO
)XFKVDQG*RXMRQ

.&HWDO
0RUWDOLW\
UDWHV
6WDWLVWLFDOPRGHODQGFRXQWU\VSHFLILFH[SHUW
DVVHVVPHQWVDUHXVHGZLWKDVVXPSWLRQVDERXW
FRQYHUJHQFHWRWKHEHVWFXUUHQWOHYHOV&RXQWU\
VSHFLILFIDFWRUVHJ+,9$,'6DUHDGGHG
&DVHOOLHWDO
*DUEHURDQG3DPXN

.&HWDO
(PLJUDWLRQ
UDWHV
(PLJUDWLRQUDWHVDUHDSSOLHGWRRULJLQFRXQWULHV
LPPLJUDWLRQ HPLJUDWLRQIURPRWKHUFRXQWULHV
(GXFDWLRQDOFRPSRVLWLRQRIHPLJUDWLRQIORZVLV
SURSRUWLRQDOWRWKHRULJLQFRXQWU\¶VHGXFDWLRQDO
FRPSRVLWLRQ(GXFDWLRQDOFRPSRVLWLRQRI
LPPLJUDWLRQLVOLQNHGWRDGHVWLQDWLRQFRXQWU\¶V
HGXFDWLRQDOGLVWULEXWLRQ$IWHUHPLJUDWLRQ
DQGLPPLJUDWLRQDUHDVVXPHGWRFRQYHUJHWR]HUR
QHWLQWHUQDWLRQDOPLJUDWLRQE\0HWDH[SHUW
DQGH[SHUWYLHZVDUHUHSRUWHGEXWDUHQRWEXLOW
LQWRWKHDVVXPSWLRQV
6DQGHUHWDO
.&HWDO
$OWHUQDWLYH
6FHQDULRV
(GXFDWLRQDOGHYHORSPHQWXQGHUGLIIHUHQW
DVVXPSWLRQV$OLJQPHQWZLWK6KDUHG6RFLR
HFRQRPLF3DWKZD\V663VRI,3&&
.&DQG/XW]
1RWHV:,& :LWWJHQVWHLQ&HQWUHSURMHFWLRQPRGHODVGHVFULEHGLQ/XW]HWDOD
 
 ? ?

,QDQHSLORJXHWR:RUOG3RSXODWLRQDQG+XPDQ&DSLWDOLQWKHVW&HQWXU\/XW]
VXPPDULVHGWKHZRUNFDUULHGRXWE\WKH:LWWJHQVWHLQ&HQWUHWHDPRQWKHFRQVHTXHQFHVIRU
WKHIXWXUHRIHPEHGGLQJHGXFDWLRQLQGHPRJUDSKLFSURMHFWLRQV&UHVSR&XDUHVPDHWDO
VKRZHGWKDWZLWKRXWWKHGHYHORSPHQWRIHGXFDWLRQWKHDGYDQWDJHRIWKHSRSXODWLRQ
FRQFHQWUDWLQJDWZRUNLQJDJHVZLOOQRWEHUHDOLVHG6WULHVVQLJDQG/XW]DQG/XW]DQG
6WULHVVQLJDUJXHGWKDWWKHRSWLPXPIHUWLOLW\UDWHIRU(XURSHDQFRXQWULHVLVD7)5WKDW
LVEHORZWKHUHSODFHPHQWOHYHOLIHGXFDWLRQDQGDVVRFLDWHGSURGXFWLYLW\DUHEXLOWLQWRWKH
FDOFXODWLRQVDWOHDVWLQWKHPHGLXPWHUP7KLVLVEHFDXVHIXWXUHFRKRUWVZLOOEHEHWWHU
HGXFDWHGDQGPRUHSURGXFWLYH7KH:,&WHDPKDVSURSRVHGWKDWWKHPRUHHGXFDWHG
SRSXODWLRQVRIWKHIXWXUHZLOOEHEHWWHUDEOHWRFRSHZLWKWKHHQYLURQPHQWDOFKDOOHQJHVRI
FOLPDWHFKDQJH0XWWDUDNDQG-LDQJ/XW]0XWWDUDNDQG6WULHVVQLJ

$IXWXUHDJHQGD
,KRSHWKDWWKLVUHYLHZZLOOKHOSPRUHUHDGHUVFRPHWRJULSVZLWK:RUOG3RSXODWLRQDQG
+XPDQ&DSLWDOLQWKHVW&HQWXU\DQGZLOODVDFRQVHTXHQFHDJUHHZLWKPHWKDWWKLV
YROXPHUHSUHVHQWVDKXJHFRQWULEXWLRQWRRXUNQRZOHGJHRIWKHOLNHO\IXWXUHRIWKHSHRSOHRQ
RXUSODQHWDQGFDQWKHUHIRUHKHOSXVLQQDYLJDWLQJWKHFKDOOHQJHVKXPDQLW\ZLOOIDFHRYHUWKH
UHVWRIWKHVWFHQWXU\
:KDWNLQGRIZRUNRQHGXFDWLRQDQGGHPRJUDSK\ZLOO/XW]DQGFROOHDJXHVWXUQWRQH[W"
:HGLVFXVVLQWKLVILQDOVHFWLRQRIWKHSDSHUWKHIROORZLQJWRSLFVWKHXSGDWLQJRIWKH
SURMHFWLRQVHIIRUWVWRFRQYLQFHLQWHUQDWLRQDODJHQFLHVWRDGRSWWKHLQQRYDWLRQVRIWKH
:,&PRGHOFRQWUROOHGFRPSDULVRQVZLWKDOWHUQDWLYHPRGHOVDQGKLVWRULFDOVHQVLWLYLW\
WHVWVXVHGWRFRQYLQFHWKHGHPRJUDSKLFFRPPXQLW\DQGDJHQFLHVLPSURYHPHQWVLQWKH
LQWHUQDWLRQDOPLJUDWLRQFRPSRQHQWRIWKHSURMHFWLRQVDQGOLQNVWRPLJUDWLRQSROLFLHVDQGWKH
 ? ?

HPEHGGLQJRIWKHSRSXODWLRQDQGKXPDQFDSLWDOPRGHOLQDZRUOGHFRV\VWHPWKDWFDSWXUHV
SRSXODWLRQHQYLURQPHQWHFRQRP\OLQNDJHV
7KHILUVWFKDOOHQJHLVXSGDWLQJ$VQHZGDWDDQGQHZWUHQGVPD\KDYHHPHUJHGVLQFH
WKHSURMHFWLRQ¶VEDVHOLQHGDWDDQGSRVVLEO\LWVDVVXPSWLRQVQHHGWREHXSGDWHG/XW]HW
DOKDYHDOUHDG\SURGXFHGDUHYLVLRQRIWKH:,&UHVXOWVDQGLQWURGXFHG
DOWHUQDWLYHPLJUDWLRQVFHQDULRVE\OHYHORIPLJUDWLRQ2QHIHDWXUHRIWKHPRGHOWKDWZLOOQHHG
WREHXSGDWHGLQWKHIXWXUHLVWKHWUHDWPHQWRIHGXFDWLRQDVDWWDLQPHQWOHYHOVVWHDGLO\LQFUHDVH
LHIXUWKHUGLIIHUHQWLDWLRQRIWKHW\SHVRIOHDUQLQJDQGVNLOOVDFTXLUHGZLOOEHFRPHQHFHVVDU\
SDUWLFXODUO\DWWKHXSSHUVHFRQGDU\DQGSRVWVHFRQGDU\OHYHOV,QWKHXSGDWHIRUWKH
(8PHPEHUVWDWHVDPRUHGHWDLOHGVHWRIHGXFDWLRQDOFDWHJRULHVKDVEHHQLQWURGXFHGWKDW
GLVWLQJXLVKHVEHWZHHQWKUHHOHYHOVRIKLJKHUHGXFDWLRQVKRUWSRVWVHFRQGDU\HGXFDWLRQ
EDFKHORU¶VGHJUHHDQGPDVWHU¶VGHJUHHRUKLJKHU$UHQDWLRQDOHGXFDWLRQDOV\VWHPV
JUDGXDWLQJSHRSOHZLWKWKHULJKWVNLOOV":KDWLVWKHRSWLPDOEDODQFHEHWZHHQWKHILHOGVRI
VFLHQFHWHFKQRORJ\HQJLQHHULQJDQGPDWKHPDWLFV67(0RQWKHRQHKDQGDQGKXPDQLWLHV
DUWVDQGVRFLDOVFLHQFHV+$6RQWKHRWKHU",QDGGLWLRQPRUHDWWHQWLRQVKRXOGEHSDLGWRWKH
TXDOLW\GLPHQVLRQRIHGXFDWLRQZKLFKLVWKHFXUUHQWIRFXVRI81(6&2LQWHUQDWLRQDOUHVHDUFK
RQHGXFDWLRQ8,6D8,6E)RUH[DPSOHWKH8,6EKDVIRXQGDKXJH
GLVSDULW\LQRXWFRPHVDWDQ\JLYHQJUDGHRIHGXFDWLRQEHWZHHQFRXQWULHVDFURVVWKHZRUOG,Q
6XE6DKDUDQ$IULFDRIFKLOGUHQDQGDGROHVFHQWVIDLOWRDFKLHYHPLQLPXPSHUIRUPDQFH
OHYHOVLQUHDGLQJZKLOHLQ1RUWK$PHULFDDQG(XURSHWKLVILJXUHLV7KXVWKH
WUDQVIRUPDWLRQLQWKHHGXFDWLRQDOFRPSRVLWLRQVRIGHYHORSLQJFRXQWULHVLQWKH:,&
SURMHFWLRQVQHHGVWREHDFFRPSDQLHGE\DTXDOLW\DVVHVVPHQW6XFKUHVHDUFKZRXOGKHOSLQ
IXUWKHUGHYHORSLQJWKHHGXFDWLRQVSHFLILFODERXUIRUFHSURMHFWLRQVGHYHORSHGIRUWKH(8
FRXQWULHVE\/RLFKLQJHUDQG0DURLV
 ? ?

7KHVHFRQGFKDOOHQJHLVWRFRQYLQFHLQWHUQDWLRQDODJHQFLHVWRDGRSWWKHWZRNH\
LQQRYDWLRQVRIWKH:,&PRGHOE\DGGLQJHGXFDWLRQDQGLQWHUQDWLRQDOPLJUDWLRQWRWKH
GLPHQVLRQVRIZRUOGSURMHFWLRQPRGHOV7KHDJHQFLHVWKDWPLJKWEHLQYROYHGLQWKHVHHIIRUWV
LQFOXGHWKH813RSXODWLRQ'LYLVLRQWKH81'HYHORSPHQW3URJUDPPHWKH81(GXFDWLRQDO
6FLHQWLILFDQG&XOWXUDO2UJDQLVDWLRQWKH81:RUOG+HDOWK2UJDQLVDWLRQDQGWKH:RUOG
%DQN6WUHQJWKHQLQJWKHDUJXPHQWIRUDGRSWLQJWKH:,&DSSURDFKZLOOUHTXLUHVRPH
DGGLWLRQDOUHVHDUFK)LUVWKLVWRULFDOHYDOXDWLRQVRIWKHPRGHODUHQHHGHG7KLVZRXOGHQWDLO
FDOLEUDWLQJWKHPRGHOIRURQHSHULRGHJWRDQGSURGXFLQJDIRUHFDVWIRUD
VHFRQGSHULRGHJWRIRUZKLFKJRRGHVWLPDWHVRIWKHSRSXODWLRQE\HGXFDWLRQDO
GLVWULEXWLRQKDYHEHHQFUHDWHGLQWKHSURGXFWLRQRI:,&
6HFRQGFRPSDULVRQVEHWZHHQWKH:,&PRGHOUHVXOWVDQGWKRVHRILQWHUQDWLRQDODJHQFLHV
QHHGWREHSHUIRUPHGE\UXQQLQJWKHSURMHFWLRQVRQVRIWZDUHJHQHUDOLVHGWRRIIHUDOWHUQDWLYH
PRGHOGHVLJQVHJQRHGXFDWLRQYVHGXFDWLRQLQFOXGHG&XUUHQWO\FRPSDULVRQVRI:,&
PRGHOUHVXOWVZLWK81:RUOG%DQNRU86&HQVXV%XUHDXSURMHFWLRQVKDYHIRFXVHGRQ
GLIIHUHQFHVLQWKHDVVXPSWLRQVXQGHUO\LQJWKHRXWSXWV$EHOHWDO6WXGLHVRQFRXQWU\
EDVHGVXEQDWLRQDOSURMHFWLRQVKDYHH[SORUHGWKHFRQVHTXHQFHVRIDOWHUQDWLYHPRGHOGHVLJQV
ZLWKWKHVDPHDVVXPSWLRQV5RJHUVYDQ,PKRIIHWDO:LOVRQDQG%HOO
:LOVRQZKLOHDQRWKHUVWXG\KDVGLVFXVVHGWKHGLIILFXOWLHVRIPDNLQJFRPSDULVRQV
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